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(54) ANTENNA FOR PORTABLE RADIO EQUIPMENT 

(57) Abstract: 

PROBLEM TO BE SOLVED: To provide an antenna with 
which portable radio equipment can obtain a 
satisfactory polarization characteristic in either use 
state of a voice communication mode (actual speech 
communication mode in which a user holds the portable 
radio equipment near the head and performs 
communication) or a data communication mode. 

SOLUTION: One or a plurality of switching means 6 for 
switching electrical connection states are provided on 
an antenna element 1 in which an electrical length is 
about one wavelength in an operation frequency, and the 
main polarization characteristic of the antenna can be 
switched to horizontal polarization/ vertical 
polarization by switching the switching means 6 with 
the control of a switch control circuit part 8 for 
performing switching control of the means 6. The switch 
control circuit part 8 Is provided with a means for 
discriminating the communication media of voice 
communication/data communication and a means for 
discriminating the existence/absence of the connection 
of an external device to the portable radio equipment 
It is possible to automatically switch to an antenna 
having a satisfactory plane of polarization by 
switching the switching means 6 on the basis of 



discrimination results of these discriminating means 
without the user being aware of it. 

COPYRIGHT: (C)2001,JPO 

13 




THiS PAGE BLANK (uspto) 



a9)H*H#ffFi? (JP> 



a» i2t II 4# 1^ « (A) 



4#ia2001 -326514 
(P2001-326514A) 

(43)&PBB ¥dgl3^11^22B ^1.11.22) 



(SDlntCL^ 
HOIQ 1/24 
1/36 
3/24 
7/00 
9/16 



F I 

HO IQ 



1/24 
1/36 
3/24 
7/00 
9/16 



Z 5 J 0 2 1 
5 J 046 
5 J 047 





f$R2000-14S97l(P2000-145971} 




000005049 










C22>tlUliB 


3pdn2^ 5 ^ 18 B C2000. 5. 18) 




































100079843 



















(5« mtimmmr>^± 




!<2) 001-326514 (P200 1-32U58 



Tv-ri-sg^t. ik9mK&t. s*T-;^fc. ijier 

tcfcv^T, i5ieTy-r:>-^^*mM(ftfc2^-rsfi[a 
immms ] i ^t^:^±2lzMm<7)mm^mm 

rvT^-^fcfci^r. mi/m^m^. iJiarvT^^sg^ 
[if^^ 5 ] is^ 1 2 \,zim<r)imim.mi 

msLb'thwmimmry'r^, 

Ci»««7 3 iS*«i:;i>M6cov^-rix*-{clEttcO»S 

^ftx \.^i,if^(niwi9i^zmn\\xmimi^m 
m*)Wkthmmmm^i\m-ri,:Lbi'mLb't&i9i 
mmwrnryy-i-. 



*)s mmimy^''<-'^^^^o:ib^'mkb-fhm>» 

iasT. *s«iii»gi5S:*^si5-scstgi5ts ik%mm. 
Sit ^^ffit-f sfli»*i»«sr y-r-*-. 

[0001] 

i;*s»,%-c, m^j:msmE.ifint;>ti$,t9emmsmry 

[0002] 

y'r-f-bl.Xii.Ty'r-i-M:ifiA^<r)m^il^t^2^<^ 

Tv^s. Wc^y-^'-)VTy7-^(r>^<nTyy-fim.i 
«f*=co^ri6i{cfR|tf-s )ft«)E7 (c^-r r t < . si^fes 

[0 0 03] -:rc, i«r)J:95r8f^!i»«c^mflcffl 

n:m<7mmwmbLxit^ ms-iZTsm^-^xnoeodm 
mm^-^x^-th <o*s-jRwc* o , zfn^x o , 

:fm(zm-nm 3&>A>«»6o^jsis^L/^iisfflk^r 
s. wm^iiSiffmsmm<r)ry'f^bLxi±^ 

[ 0 0 0 4 1 icDJ: a =i:^*KMfSl^r ^T^HfttO 

^^^mk-thm^ry^-r-m^m^bLx. tzbi 
a. nmw- 11-13 6 0 2 o^^mizx ovm^ttx 
^^try^f-i-imatz^'i-. Hsfertiv^T. 8 2«*eii 
wmm. antiv—yryr-i'^^-t. **ttwcijv> 
Ttl. jgffl;fti«[«lJiT«/i^7'T>'x-^8 i<o;p-r 

m^tsmsmmmmmsmtni-^t^e ommrces 

[00051 *>t. «!J»liIK^*^&/P-rrv-r^«0 




[0006] 

^liZHK-^Xlim^i^yii^lziSiK^h .'0±*)^mx. 
^>*«;6 0a«^S-tJ:-Cjif3H-«^t=t5V^-Ct>IB|^<Offl 

i-ffim^mtvxii. ttL^. tmmm.mm±^ m 
C 0 0 0 7 1 -:tr, 5fi^com^liil8«K4W^3ifio*t= 
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i8iiie[«c*«*-iai (•r5:fc-^ia7fcfei-»T. z«i*»^.± 

ylft'^colsIK^-rfiJ) tcfiM$-»i:7t<£ffl<mtvi3ttai« 
i^-^rv^^itfj. Ji^<7)J:3=5r*¥iI«[^±«&t-fSr>' 

mz^\,^xmm.mieii±imt-rhT>'M-imt l 
[ 0 0 o 8 1 04 0 . ^^m.mt^ky'-:^mfmbx' 

m^lz)i\,\X'LB:U^T>T-f-mti:ni>C:bimLK^ 
i:V^3raS**ft-:>^. :^WM^ii)^i}*h^m^^z1l^^X^ 

HAfriliS^ (^F^^^) tciJV^Tt, 
[0009] 

immmTyT-i-ii. n3n,M:immmmnzti\.'^xi^i 

St. t^^E«)^^s<o^a)^^$^ffll^fi3^wft®lffllIll»g5t 
cs^six. mzj^a/^mmwT-s^izmm^itxfv 

[ 0 0 1 0 1 wsmmim9tm«miif^ktii^titmmm 

SOffAfitafctSV^TmSRWfc^t-ryottSli^rSfc 
7>7-^b LTftfWS. 

[0011] 3|Kf8BBtffislS2<o8WHl§»^afflTV7^-^ 
X. msrr>7-'t-m-i'9smiz2mt~ri>&ubit^ 

[0 0 1 2 1 tS5aTv-f-^«^*«SW^t:2^^H■5fi^ 
iaii:Si«^fti:=5r*J:3tcffiar*::ktcJ:0, mm 
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[0013] ^w^i>zm:hm3<r>m^wmr>'M- 

sags t luietgflsT-x t eoSf^jgpftiStiSJt v^* 
[0014] mifm^m(r)is^m^:!ty<r)Ws^<7>^iz 

[0015] 2(!:56BHlcffiS^4^0ji^^«SfflTVx^ 

wt= 2 ^■rsfi[Sfcsi»t^>*t-ci^« i i: ^4*afc -f-s 

t><OTi>S. 

[0016] B5f^^IM¥g^O«^-:t:x<7)<fc*SC0B#(C 
>'<02ii-<Ol8i**y;Jf-;ur>'x:>-i:tTl(lf^U. S 

[0017] ^^^m^zm^s-mscrimmmmmTyT")- 
J4, *3«B^tc«s®i*fc(±iS2co«oai^!ilS«fflr:^ 

«ia5i:|iriBgf*:r-^i:Ogg!Sir#i5fc. l?^T:^T-^ 

i vsmiiz 2 ^-r a fir a <o 2 wtcisjt 4. i^T 
[00181 2ffliOHfrte«j©#asri^^tcfl8aiij« L. 

f^L, — mi^ifibiii,Z7fycr)m&<r>mizii, i&mm 
[00 1 9] *l6H8^c«S|g6^^«6^^»«fflT:^7^-^ 

{4, ^¥tmiz^^mijbmm5(^\,^-mtf><mm^^&m 

\^~y>:K'mF^m^m*)mx. t tc J: OMS-^lsJ 

[00201 mS'f »i-i$^y:^mk^m}mimwm 



[00211 *%Bfli=ffisiS7 l?^Sl^6ffiMWryx-^ 

»4. *l|BBte»SlllJljMII6<OV^-fH*»<o«|:^!i»» 

[00221 fr^rt < . WI»M^/-r-:J'jim«W 
fii^i: x-^'Ji^i^fc:fc^^-C-ei^•eit^or>'x-^^l^f^t 

[00231 ^^^miz^^macomMmmmryT^ 

{4. *5&BHt^.SSi:»!iMm60V^m*»c7)^iES« 

^imnmmm^m^ -ft vxtms^um^t^mm^ tix 
\>^^i)^i)^ffim<immzM':f\. -^x muKm^^im *) ^ 

[0024] mmmmmmm^tix\>^^i)^i^eom 
^mmzm':f^^xm'omtmm^^^£$ix^fciib^ mwv 
mmmmmf^b . mE^ym^m^^imizti \\x<n7v 

S. 

[00251 *^BB^c«SSS9eo8l^lg^r>'■f-^ 
14. 3^fffiBtCffi-SS51JbSSB6<O»r^-rti.*»c0SI®ffl*|« 

[ 0 0 2 6 1 BifiWai^SS: W9 S C t i •) 

[00271 ^^SKHCCRSmi 0<0«l^ai)|fflry-r 

[00281 1 t&^i^-yT>'r-t<7)t^m.m^t^ i /4 
^m^i'^imm.k-i-tziiizx*} ^ fsmnztumui^ 
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[00291 

ffl«act$v»T»ia 1 ift:^■cft«r>■7'-^«?^ 1 1 , nr 

1 <om -coiggp 3 i: . B?^-Oi)gaS 2 l&« 

mKas 1 4 1 . iiHB»-<^ssw3 fc^$<Tj:;«j«i;^-f 
«Ri4u. alss<l[^Il»$-^^/:fRFlsu%a[5. msm— 

[00301 felT. 2|sSISfe09coT>'x-^i&f^tc-:>v^Tfi 

llz:<OSggB3*tS«<:T-X7tC«SvWl=:«e6$/l.. m— 
<0^g^2^>^>li&mSi^:^;T>^7':^^^ 1 (± 1 
T>y^-f-tLxmm-&. «m«fl«EI»l»8teJ: 

[ 0 0 3 1 1 fg^rV7"-:>-SS^ 1 Srm^WU: 2^-rS 

[0032102 tt. 01 (=*tfcT:x7^-^^0i^rf^^(!D 
«B£:Ji-^f&tCOV^-C5^L3tia-CJ)2.. S2 (A) {±. ^Jft 
X'f yf-63&^«E:t>'<?5^. 02 (B) (ifl^X-f 

T^LTl^S. Wtex-f ■/f-6*<^i^;t>'<0^{±. 02 
(A) (c^-TidK:. l«:^/^-rT>'7"-^^:LTl^# 

8£^i-i&2iRtJf2 2(c^-r^ri6iicjeh.. ::^r)Wffi8^^^:^s 
-y^etfiim^y^omt. 02 (b) tc^idt:. 1 



4{c^t:&i6iK:«s[a. :i(mm^^^&-»i:^siLfzm 
[00331 «ji<oi8ff(: J: 0 . mmmmi^^ 

[0034] ^|sl»S54Ji'f >i:-]r>xym^mi: 

f 1 *J it^SI 2 y r ^' VX^^ 1 0 13 itJf 1 1 i: 
tea: O^^Sil. ^l£lK««X^ >y^9*»-*>-«®^ 

izii. mi^)T^'9 1 0 azmmizm i^}r99 

lllB«mx>f y^g^J^^-^SSeO^tctd:, Igl •JT^'rf 
VX*=F 1 0 <o;^«Ofi^»i: L-CSftfM-S i: fc: J: 
"5. ve-r>X*i«J0mx4.fi-5. mi. m2 

U T iJ' VX^^ 10.11 {4^*l.-eix«ifcO-f- >y 7^ 

igS&flmx-f y^gH^lfS&Sh^yv'X^FETX^f 
•y^^SrfflV^Tfefil%. a:/.:. -sT^SS^-f :t- H^* 

[0035] K^^amx-f -y^sii^^sm.-^ymm.z.'m 
is-f >'t-r>^x$^s-rs^c46. i!riB«3^x>f y^eo 

«l "5 rJ' W 5 VrJ^t IlIW U-CS^(Hll»«)^X^ -y ^ 9 
S-^JO^i-SClttciO, lt^iaSSgP4c?5-f>'t-r>' 
X35fJ^ix-?jrorv7"-^t-H-CcoA:>3'f i't— r/^^x 

[00 36] tfz. mnz$i\^xry7-f-m^n±^ 
mzm^$tix\>'^^ifi. m^t Lximm^^^. 4^<t 

c^t:if^'i'lZz^i^^i^:^<7ym*}mU^^->'i:^Vfi:m 

^'<?smi^izm^^tu::m^x'i>x<. tfc.Mmt^ 
m&mtizxi^mmsitt'^. m^MT.^tif^mtm. ft 

[0 0371 i/t, 0ifc:*5i.^r»4r>'-r:^ai^^i<om 
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m ESI (H^rtir-r) i^m-tt:itlz}:<0. fi*r- 
X7lc^^:«g5*iSHtS::i:S:|t6#\ ^tyizm'^T 

[0038] IJf243Mex>f >y f-6£Omflcet;^^:^t L 
Tii. M^tf. P I N^-f^t-HX^ y^SrfflV^fe*^ 

1 «om-<?5«Sf 2 #iSt=«ra»[^ 3 =J >f /PiSrtft- LT 
^UT:x.mK m^rtMrr) T>t:>-^ 1-h 

^iHiK«M;^'f •y^9ti^mizmmiLi>zki>T'^ 
mhh\^i±mmm^^?>tmi>mmizii\^x. :$m 

5. 

( o 0 4 0 3 ia3«. *5iBjc7)ai«#igKtamry7^i-co 

»[«TftSr>-T"«g^3 2, 3 3fc. MaTV-r:?-^ 
^3 2cr)-iSSf*i^Stl.fcS^lHlSSSI54k, I^TV 
x-:>-S?^3 3<?>-ffiS*<«^§itJte«tT-X7fc, H>r 
ar>-T-^^1=^3 2. 3lV3 3(7)-?-tt^P*t<?)f^*>-^ 
$#tJt«J»X>f •yf-3 It, B?ne<U^-< yf-S 1 

[0041] JJIT, sIsSIStMtOT^'T^-MMPCoV^Tlji 

2 i: r >-r-t^^SI^ 3 3 fc imm^ix. T yf^^ 3 

2. 3 3*«iifeft;i— rry7"■^i:tT^&^^L, 

«mSS:6-l6l 3 4 tiS 1 iOSIteSicomcS^ T>-r-^ 

i&frr?.. ^mm^^mBi.zii o^m^-^ -/f- 

3 l*igSl3j-7<0««[fc^'3iai'?.flii^C«. T^T- 

-f-m^f- 32t •r>"ri-^^ 3 3 fc mmmt 5: o , 

Hfiasi 4{c^$ix/cr>'7^:^^^3 2A5*«»1/21S 

JB«l(^5^^3tT^'7^•^fc|SI«, -e-<o^j£SS5*r»i3 5{4 
Jjersicfirisifc ^: . siHSjftT>-f -^ t uxilrf^-r 
s . m±<orfc < , «)i«x>f yf- 3 1 i 
mam 1 <omiim(^i}mi>z7^ L^r >'x-^^o*^fc ihi«i 



6 1 , mmmmm^m3 sit i^-tt . mm^ t -< 

t=:«-:Jv^T«)^jai^^5I^SP3 7 J: O^MMiaiHi^** 
[0043] ;:fnzx *). ^— r**mssu=3:< 1 51 

»6 0««^§HintttS8T«Sffl-*-&!t«>. 
(H3fc*ittSzW*»^>ytt^<0lHl«&* 

««r>'-r:^fcJt«-r&fc, s«ffl»rvx-^«:J^*«^ 

-r t =2: < , ^1^5115/7^-5' jift<^ fc'*> 4> tfcv 
[0 0 4 4 1 04 *5WH<r«lflNSiaSI8fflry7^-^<0 

wmiAzii\Ytmi/'2m.^xhi>r>T't%'^A i . 
4 2 fc , miar v7'-^ai?^4 1 (o-immsmsiUiM 

■&1SI^4 fc , -Bfriar 4 l a:T/4 2<7>ISI(CS 

igS§fLJt^Omx>f •y^4 3 t , B^rfeT>'T-^m•7•4 2 fc 

Mi<cr-x 7iaic:g^$<xyi^(mx.< «7f-4 4 fc . 1?^ 
«J«t:^-Y x ^ 4 3 , 4 4 <0«J»$(Iffll*fT3 «JSIMffl|iIH 

ai58fc**-r&, 

[0045] JJIT, :^mm<7)T>7-i-m^\Z-o\\X^ 
HJ-rs. ^^JfiflHlSSSSStcJ; O^J^'f -yf-4 3, 4 

r>'7^-^fR^^4 1 tryy-i-m'f-A 2 fc«>'g?^:^tlS3<S 

la^:^;^~-Tr>'•r■^fcL.•ci6f^u. ^n^mm. 

*|6I4 5{4^1 l?)lete«60JgS^=*titT>T-^fcll 

[0046] -:*r. mmmm^s\izx*}>my^^ y 

^4 3a.lX4 4*J^:t7O^mtCfl]0^;?.f.il3t^fc 

Tyri-m^^-A 1 tT>-r"rf^^4 2tmmmt 
*) . 1 4 icgf^^^tysr >r-^*^ 4 1 *5 

*«;i/2igt«<o^ry!K-;i'T>'x-^fcLTiSffL. mi 
constwoj^stc^L-Ttr^^x-^fci^^, 
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•rKrh*>. +y«l*-|6|<>U<«-y«l^|6lfc®f!l»$-* 

[0 0 47] .itLfciio. mtii. HBtc^-fiafc. 
-r^*)^, H(ney-b>''<y3>'5 3(?5-r-f;^r 

=S:-3J©^lcfcv^T<i. li;P-rT>'-r-^5 2c0^lSH±*« 
•Ti.^lSjek-rSiiiteiO. ■r<Aru>fffl54*«T 
[ 0 0 4 8 ] $ <^(C, «MSa^Ia]fggE8<7)Plii])f^(^o 

S^!pJSfla54 7 k , •WJftiBlfflHl^l6ia54 8 f: Sr*-r 

« . Has»3i^¥>isiias4 7 c J: o^i^ffiu^y- h 

■e«0^«K:ll-:Jv^T«)8ii6iJfflim^^a54 8J:')«) 
Jft®I«imWai*$<l. vf-4 3 . 4 4<0«Bft 

[0049] CliitcJ: 0. J-'-'Ti^m^h^K bi>.^ 

[ 0 0 5 0 ] 06«. ^^m(r)imm&mmT>'7-)-<o 



:^-CaiSISir>'Tr-^S^6 1f:. Ilt<*«;l/4«:a 
•Cft«.l52r>-r-^a5^6 2i:. «St«*>*»l/2jft« 
•C*&lff3Ti'7^i-3i^6 3i:*»t,fl}«$ti. ISlT^- 

>-r:Ma««IS56 4 Sr:ft-L-CS3 T^-r^S?^6 3 {c» 

lg2r>'•r-^^6 2^>-^i^4^33«u>^ 
mmsie 5 £::n-ut:sg3r>T-:h^^6 3(cssK$*t 

[005 1 ] IS3T>-r-*-*T6 3l±gi6J>i,V%{4l2l^ 

^tcto. rvx-^sg^MSPe 4 , 6 5tc:fcoTmir 

>'■r:^^ 6 1 ao^lg 2 T V7^-#-«^^6 2 k ««««ti 

ss^^x'^.fL^.^^k^roTiso. miryT-mfs 
1 stfm 2 r :^7^-^-5g^ 6 2k (ommy^mwi < :8-JSt ) 

3&HilJ»)«i.fe#t*. ai3r>'7^5RTP6 33!»tfgir>'7^ 
rh^i^6 1 2SlVr:^-ri-^^6 2tc«^$iifc«S (13 
6(A)) mi<OlS5fe0S{cs^-rBfflik|5I« 

^JBlX'f '5/^6<?53r>'/3f7«0«!B*«'5»;l6i 
k (= J: 0 , ytO^SiO^Ji 1 jjfcft/u-rryx+k L 
tiSffU. ■e«o^^SE:&|fii6 6{4*^:)rifiik^rO. 31 

fc. 3f7<O«efiR«?5^{Cttia^0iiU*yiJf-;UT>' 
T^i-k LTlUf^Uv ■?-<0^lR«8E*|fil6 7J4SiS36ri6lk 

[00 521—*, Ty'ri-fSmmSSeA. 6 5»=*iV^ 
xm3T>'ri-m^6 3*<^m^ii, »lT>'■r•^*^ 

6 1 aif r >'T"^^^ 6 2 {c^^Mcjd*^® me 

(B) ) O^fcli, «Hft>t-f v^6<^3^V/*7c?)«fi8 
Sr^Jipmsciktcii^. :t>'cO««<0«r{cl41/2jS 

^^^;K-;i'r>-7"-^ku-ciw^L, •^•c'j^BKma^ifti 

6 8{±*T:*-|ftIksSrO. 5t7<?5ttffil<?5^l:m/4»:ft 
ty4f-/Pr>'7^^kLTttf^t, -?-co^^a85*|6i6 
QtimiySitfrfSik^*.. oiO, 06 (B)<om3T 

>-7^-Hg^ 6 3 i&^i-SE L/i«#<0flm5^-^ f - ecoflj •) 

»;c^60Ha!^{4, 06 (A) (^msryri^'fe 
3 SrS^ L/SJ^<7)^aJtftX>^ y f - 6 o«j 0 ^;l^«t« 
k«{3r|3I®<0{IiSI«ttk5:S. 
[0053] tJdL<r)C:b < . ^3 T>'-7^-*-^^ 6 3£0fi 

ifl-r^.^rk'tcio. r>'v^:Ma««?gi56 4, estcijv^ 

m3Ty^i-m=Fe3t:mW(^m^ii>^i^iiiLXTy7- 
■t-mmm^e 4.65 izi^uxmm^t ^^m^t 

[0 0 54] ifc. jb^cork<. mmfjizijm3Ty 

"ri-^^ 6 3 S-S«g/«-g|nrtg=3rfflliEk -r & i k J: 
3Srg#:(^a5tClR*«lL-C, «^«tCiJ-SI5-l*-. miTV 

x-^ig^6 ls^/|g2rv7'-^5g^6 2c7);^-cr>-7^:^ 

k UT»fp:?-»i:S CI k A-'Tl' Soj-C, »^S«|*/J^ 
-fti-r&ik**-Ct*. L*»t. IS3r>'■r-^«^6 3^ 
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mtii\^mzmfitti:m^-cmm-rhm^izi±. miry 

*5iiSfc:*JV^T«s aS3TVx-^-3IT6 3*Sflt^8Pfc 
■Cfcj:<, *&v^«±, SBir>'T-^a5?6 i tfiisr::^ 

•r-t^^6 3IS. JWJfm2T>-f:h3R^6 2i:m3rv 
xi-*^ 6 3EIc?5^1i;l^gie-^i£-fflV>^:^^«fi!l!M«riS^ 

[00 56] 

mizm^mn^i^ms^t:<o*)mttim^'&i:^if. ma 
[0057] ^Tt. fi'-yTy7-i-mf-imm}iz2^ 

^ ^ i: {c J: 0 . MflciaiiittcfcV^T^P— rr i^T^rh^^ 

[0 0 58] ±Jt, l5fB««ft#S*»r>'7'-Hg^i5- 
t Sf*:T-X t eOW^nmz&if t>tl?,Zt, $> 

iz2m^i>m&iizm^(>tii,zt^x*}, 

^cr>^>/'^y^*)mt\,zi:-,xr-yy-i-<r>±.mm^^ 

[ 0 0 5 9 1 ifc. *&«|5I»a^«Bfei-&l£^lH|SSai5t 

[0060] if^fflfi/'T-^fiifitfr^im^T ^ 
Tim%^hmm><'f^rmmiWLnx. mm^^ 



[0061] ifc. mmmmf^mwmnm,cnm 
m^mnmmL^wm'mi:m.»x. mm^m^ 
i,zm'i\.^xT>T")-=i:-Y^m^mthfdib^ mm^ 

4 Tim^izimmm ^mw. lx ^f—^mm^'iro 

[0062] 1Jr^«JM#gcO«J0^i(= J: 

[ 0 0 6 3 ] uieryT^-^-^^si-ffiaat/fs 
B#{tt5i\TJ±i»:g/w-rT:^7^^i: Ut:S»^r#14^ 

fev^T t , ^-rntuk Lximmm^mmi^ 

tryf-i-m^iimi^tittcib. 

[0ffi<O®*^iriaHB] 

[01] 2fi:%BH«osi»^t8fflr i'T^-f «oig 1 </>^mn 

[EI2 ] m 1 <rmmi:M-tmm(7ym^mmmmT>7- 
-f-eomfmi,zinfhw.^'^^i^-rmvi>i> . 
[03] *sKB«o8i^jfi^iafflr:^-f-t-^sf2-^)5iffiefi 

[041 :^^cr,tmimmmTy7'')-<7m3<7mmi 

[06 ] 2t:5HB<O8l^i^»fflTy■r:^<O||4<0||«^« 
[H7] fi£*<:08l^tM8fflTVx-^<^^«^5rfJg 

[08] ^iti(r>m^ummTy'r-)-<r>%^mami^ 
•tm^x-t>t. 

2-^-<0^. 3-"IS-<?)«S|5. 
IRX'f.y?^. 10. 1 l-yT^^'V;:^*^. 12. 1 



!(9) 001-326514 (P200 1-32U58 



3--&B£m^i6). i4-t&misiKaiJ. 21. 22, 2 
3. 2 4-a85^^ii. 3 i—wm;^-<"/f-, 32. 33 

■T^T-i^. 34. 3 5--&fi£S85:fr[6|, 3 6-m 

m^y' -f T«sijisj, 3 4 1 . 

4 2 ••T>'^^-^«^, 43. 4 4 - «3iex>{ yf-, 4 



2—fV—yr>"r-i-, 5 3—y'-hf^Va>. 5 4 -r 

■fxru^gp. 6 i - mir:^r-fST. 62 ••^2 r 
i^T-^-^, es-msT^T-i-m^. 64. es - r 

VT^^^ra^^. 6 6. 6 7. 6 8. 6 9 -^^^ 
7 l - •^:y.•K-i^r>7"-^, 7 2-»&mg5, 7 3- 

g*. 8i-;i/-rr>'-r-?-s 8 2-imwm. 



13 



12 

..A v.i , 

J 



4 



14 



11 9 






4 



.-4 




B 

-7 



8 




(a 0) )0 1-3265 14 (P2 0 0 1-3 2U58 
[^2] [11151 




(^1))01-326514 (P2 00 1-3 2U58 



imsi 



31 

% 




y 



(a2))01-326514 (P2001-3 2U58 



43 




(as) )01-326514 (P200 1-3 2U58 




(51) Int. CI. 7 

HOIQ 9/30 
9/42 
21/24 



F I 
HO IQ 



9/30 
9/42 
21/24 



F^— 5JQ21 AA03 AB03 AB04 CA04 DB04 
EA02 FAOl FA02 FA13 HA06 
HAIO JA05 JA07 

5J046 AA04 AA12 AB06 ABll BAOl 
SAGO TA03 

5J047 AA02 AA03 AA07 AB06 AB07 
ABll FDOl 



^0 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the imageis include but are not Jimited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: ' -• 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



THIS PA6E BLANK (USPTO) 



